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71 kbDa HEAT SHOCK COGNATE PROTEIN ON THE SURFACE
OF HUMAN PERIPHERAL BLOOD MONONUCLEAR CELLS

Y. Sagara M. Tsujimura E. Kojima H. Shiraki and Y. Maeda
Department of Research, Fukuoka Red Cross Blood Center

71 kDa heat shock cognate proteifid HSC700s a member of the Hsp70 family and is constitutively
expressed in organisms as diverse as slime molds, bacteria, plants and higher eukaryotes. Proteins in
the Hsp70 family are known as chaperones that involve quality control of cellular proteins, folding of
nascent polypeptide chains and trafficking of proteins via membrane structure. Recently, it was re-
vealed that Hsp/HSC70 proteins were presented on surface of virus- or bacteria-infected cells, im-
mortalized cells and blood cells of autoimmune disease patients. We previously reported that the
HTLV-1 receptor consists of HSC70, B-actin and phosphatidylglycerol on the surface of MOLT-4 cells.
In this study, we examined the induction of HSC70 protein on the surface of peripheral blood mono-
nuclear cellsJ PBMCsOfrom healthy individuals. Little HSC70 protein was observed on the surface of
PBMCs before cultivation. However, after 72 hours culture, 41+ 9.10 of PBMCs presented HSC70
proteins on the cell surface. On the other hand, in culture with phytohemagglutininD PHAL 70+ 140
of PBMCs exposed HSC70 protein on the cell surface after 24 hours, and 84+ 500 after 72 hours.
PHA stimulated the presentation of HSC70 protein on the cell surface of CD4" T cells, which are the
target cells of HTLV-1 in vivo, as well as that on the surface of PBMCs. Susceptibility to HTLV-1 of
target cells was parallel to the expression level of HSC70 molecules on the cell surface. These results
demonstrate that HSC70 protein on the surface of PBMCs and CD4"” T cells exposes the domains
which are functional for HTLV-1 infection, and that stimulation by cultivation and mitogen enhances
the trafficking of HSC70 proteins to the surface of plasma membrane. This is the first finding that
HSC70 on the surface of CD4" T cells functions as a receptor for cell-to-cell transmission of HTLV-1.
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Table[1[0 HSC70-presenting cells

Cells origin HSC70 Properties References
CRL-1420 pancreatic carcinoma O 4
CcXd colon carcinoma O ectodomain; 504—617 A.A. 5
Daudi Burkitt lymphoma O ectodomain; 350—372 A A. 6
EJ bladder carcinoma O 4
HelLa adenocarcinoma O fusion regulatory molecule for HIV 7
MOLT-4 acute lymphoblastic leukemia O HTLV-1 receptor 3
W3 H-rasOd H-ras transformed fibrosarcoma O DNT sensitive 8

0 W31 wild; HSC700 O O DNT resistant[
MA-104 embryonic kidney cell O rotavirus receptor 9

O African green monkey[

Cv-1 normal kidney cell
0 African green monkey[]

fibroblastCl mouseld
fibroblastC] mousel]
normall] biopsy[
rejected allograft
synapse membrane
cerebellum

O

LND TKE O
NIH3T3
Kidney cells

Nerve cells
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Fig.1 Flow cytometric analysis of HSC70 protein expression on cell surface.
PBMC cultured with or without PHA were examined for HSC70 protein expression
on the cell surface by using anti-HSC70 specific monoclonal antibody.
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Fig.2 Induction of HSC70 protein on cell surface.
Effect of PHA on the induction of HSC70 on the cell
surface was determined. o ande , PBMC from
buffy coat of individual O 1. O andm , PBMC from
buffy coat of individual O 2. Open symbols, PBMCs
cultured without PHA. Closed symbols, PBMCs cul-
tured with PHA.
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Fig. 3 Induction of cell surface HSC70 protein on T-
cell subsets.
Cell surface expression of HSC70 on each T cell sub-
set was examined by flow cytometric analysis. O
andm , TO CD3" 0 cells. o ande , CD4" cellsO O and
A, CD8"cell. Open symbols, PBMCs cultured with-
out PHA. Closed symbols, PBMCs cultured with
PHA.
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Fig. 4 Correlation between percentage of HSC70-presenting cells and number of

syncytia.

PBMC, T CD3" [ell and CD4" cell fractions were observed for correlation between
the percentage of HSC70-presenting cells and the number of syncytia induced by
HTLV-1-bearing cells. Histograms represent the number of syncytia in 200 ul of cul-
ture. Percentage of HSC70-presenting cellsC] [0 was determined by using flow cy-

tometric analysis.
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